Toll-Like Receptor 3 Activation Initiates Photoreceptor Cell Death In Vivo and In Vitro.
Accumulating evidence has demonstrated that excessive immunoreaction plays a prominent role in the pathogenesis of dry AMD. Toll-like receptor 3 (TLR3) can be activated by double-stranded (ds)RNA in retinal pigment epithelia and trigger an innate immunity-mediated inflammatory response. However, its role in photoreceptor cells, the effectors of AMD geographic atrophy, remains unclear. The expression of TLR3 was examined in mouse retina and in a murine photoreceptor cell line (661W). Retinal structure, function, and cell death in the polyinosine-polycytidylic acid (poly I:C)-treated retina were investigated by optical coherence tomography, electroretinography (ERG), and immunostaining. Cytokine and chemokine expression as well as cell death were measured in poly I:C-exposed 661W cells and explant retinas. By comparing the RNA sequencing (seq) data of 661W cells and murine retina, we comprehensively investigated the contribution of photoreceptor in poly I:C-induced retinal immune response. Toll-like receptor 3 was highly expressed in the inner segment of the photoreceptor and in 661W cells. We found poly I:C induced significant retinal structural damages and impairment of ERG responses. Focal ERG demonstrated that injected and parainjected zones were functionally damaged by poly I:C. In addition, poly I:C acted on cultured photoreceptor cells directly and evoked an inflammatory response that exhibited similarities with the immune response in mouse retina. Moreover, TLR3 activation initiated cell death in murine photoreceptor cells in vivo and in vitro. Additionally, poly I:C initiated immune response in explant retinas. We deciphered the TLR3-mediated inflammatory response in photoreceptor cells. Our findings suggested TLR3-mediated inflammatory response in photoreceptor cells may play an important role in dry AMD, offering new insights of potential treatments targeting photoreceptor immunity.